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Background: Reduced aortic compliance has been implicated in the ontogeny of post-coarctectomy hypertension. MRI may be used to evaluate 
local arterial compliance and markers of shear stress that may influence arterial remodeling. This study was designed to measure these variables 
along the aortic arch and determine potential effects on the aortic baroreceptor and blood pressure control.
Methods: Twenty-six children (mean age of 9.2±0.2 years) with early repair of coarctation of the aorta (CoA) and 18 age-matched controls 
underwent detailed cardiac MRI with evaluation of aortic compliance using simultaneous non-invasive measurement of central blood pressure. 
Shear stress was calculated using the average flow method. Spontaneous baroreceptor reflex sensitivity (sBRS) was determined using sequence 
analysis.
Results: Central systolic blood pressure was higher in the CoA group (96.7±1.1 vs 92.5±1.8 mmHg, p=0.037) although peripheral ambulatory 
recordings were comparable. Aortic compliance at the level of the aortic arch was lower in the coarctation group than in controls (1.82±0.18 vs 
2.52±0.14 mm2.mmHg-1, p=0.004), although there were no significant differences in compliance in either the ascending or descending aorta. 
There was no difference in aortic shear stress between the two groups in either the ascending or descending aorta. Although there was no difference 
in sBRS between the groups, subgroup analysis based on surgical approach demonstrated a relative increase in sBRS in the subclavian flap repair 
(SFR) group compared to the (end-to-end anastomosis) EEA group. Aortic compliance was also significantly reduced in the SFR group compared to 
those with EEA (p=0.03).
Conclusions: Normotensive children with early effective repair for CoA have reduced aortic compliance at the level of the aortic arch. This is 
associated with higher central blood pressure although no difference in aortic shear stress. Patients with SFR have reduced aortic compliance 
compared to patients with EEA and a relative increase in sBRS which may indicate a compensatory increase in baroreceptor sensitivity to maintain 
blood pressure control in patients at longer term risk for hypertension.
